K-ras mutations in lung tumors from p53 mutant mice exposed to cigarette smoke.
In this study, we used p53 transgenic mice to investigate whether mice carrying this germline mutation would be susceptible to tobacco smoke-induced lung tumorigenesis. We subjected male transgenic mice and their wild-type littermates to whole-body exposure to environmental cigarette smoke (ECS) for up to 9.5 months. K-ras gene expression was significantly increased, 28 days after ECS exposure, in the apparently healthy lung of p53 mutant mice. An increase of lung tumor incidence and multiplicity was observed in p53 transgenic mice after exposure to ECS for either 5 months, followed by recovery in air for 4.5 months, or 9.5 continuative months of exposure. Conversely, no tumorigenic effect was observed in their wild-type littermates. Sequence analysis of the K-ras gene indicated that mutations had occurred at codon 12, 13 or codon 61 in tumors both from the air control group and tobacco smoke treatment groups. K-ras mutations were found in 100 %, 100 % and 77 % of tumors from animals exposed to air, ECS for 5 months, followed by recovery in air for 4.5 months, and ECS for 9.5 continuative months, respectively. The K-ras mutations were seemingly not related to the p53 genotype of the animals or to ECS exposure. The mutation spectrum was similar in tumors from the different groups. An apparently higher incidence of K-ras codon 12 mutations in the 9.5 months ECS group was not statistically significant. These findings provide evidence that mice carrying a mutant p53 transgene appear to be more sensitive to ECS-induced lung tumors than the corresponding wild-type littermates. K-ras mutations seem to be independent of the p53 status but the early overexpression of this oncogene is related to the p53 status in ECS-exposed mice. These results suggest that tobacco smoke enhances lung tumorigenesis primarily through promoting spontaneously occurring K-ras mutations.